Nestmate recognition cues can derive from genetic and/or environmental factors and can be contextdependent rather than fixed over time. We examined the influence of genetic relatedness and environment on nestmate recognition and its seasonal variations in a natural population of the polydomous (multiple-nests per colony) ant Plagiolepis pygmaea in southern France. Recognition between colonies was measured by testing aggression levels during encounters between five workers of colony A and one of colony B and vice versa. The combination of genetic data, spatial data and aggressive behaviour data shows that nestmate recognition cues have principally a genetic component. Whereas workers from different nests of the same colony are never aggressive to each other, they are always hostile to alien conspecifics regardless of the spatial or genetic distance between the colonies. Our results also reveal significant seasonal variations in the levels of aggression among workers of different colonies, probably according to the biological cycles of the species. Surprisingly, despite the mode of colony reproduction being budding in P. pygmaea, the population of Tarabel is not genetically structured.
Nestmate recognition is a critical element in the evolution and maintenance of cooperative social groups (Fletcher & Michener 1987; Hepper 1991; Pfennig & Sherman 1995) . In social insects, discrimination of nestmates from alien conspecifics and preservation of colony integrity rely on the use of chemical odour cues present on the cuticles of individuals (Field 1905; Forel 1923; Le Masne 1952) . These recognition cues may have a genetic basis, they may be derived from the environment (e.g. diet or nesting material), or they may originate from both sources (Wilson 1971; Jutsum et al. 1979; Carlin & Hölldobler 1986; Gamboa et al. 1986; Obin & Vander Meer 1988; Crosland 1989; Hölldobler & Wilson 1990; Le Moli et al. 1992; Heinze et al. 1996; Liang & Silverman 2000) . Aggression assays are useful to investigate nestmate recognition and its genetic and/or environmental origin in social insects (Gamboa et al. 1991; Roulston et al. 2003) . When recognition cues are environmentally determined, individuals from nearby nests share a large proportion of chemicals and are expected to be less aggressive to each other than towards conspecifics from more distant nests. When recognition cues are genetically determined, individuals from related nests share more recognition cues and are expected to be less aggressive to each other than towards unrelated individuals, whatever the geographical distance between the colonies or their environmental conditions. Evidence for environmentally or genetically determined kin recognition cues in natural populations comes from several ants, bees and wasps in which aggressiveness was positively associated with the spatial distance between nests (Breed 1983; Gamboa et al. 1986; Gamboa 2004) or negatively associated with the relatedness between protagonists (Crozier & Dix 1979; Mintzer 1982; Waldman et al. 1988; Bennett 1989; Provost 1991; Beye et al. 1997 Beye et al. , 1998 Panek & Gamboa 2000) .
In social Hymenoptera, aggression as a measure of nestmate recognition is context dependent rather than fixed over time (Rosengren et al. 1985; Ichinose 1991; Suarez et al. 2002; Thomas et al. 2005; Katzerke et al. 2006) . Seasonal variations in aggression towards foreign conspecifics in response to changing environmental Correspondence: N. Thurin, Behavioural and Evolutionary Ecology, CP 160/12, Université Libre de Bruxelles, Avenue F.D. Roosevelt 50, B-1050 Brussels, Belgium (email: nthurin@ulb.ac.be).
